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ing at both ~ gaseous and molten phase — system outlets, homogeneous phases are obtained corresponding to high temperature equil
rium states. De-novo-synthesis (reformation) of organic compounds (like PCDD/F) and formation of nitrogen oxides is avoided, p
duction of ash and filter ash is excluded.

The following paper describes the process with special emphasis on the degasification, gasification and smelting secti
Experiences obtained from an industrial scale plant are presented.
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ABSTRACT
In recent years, there has been an ever greater demand for the treatment of solid wastes (e.g. municipal solid waste (MSW), ar
shredder residue (ASR), sewage sludge) in Germany and other European countries. In particular, there is no public acceptance for
dumping of solid wastes, because of unforeseeable consequences in the future. Thermal treatment is an ideal mean to transform a sel
part of the waste sticam into an environmentally harmless and less voluminous substance while simultaneously recovering its energy cc
tent. The possibility of converting waste to energy makes the thermal treatment of solid wastes even more attractive.

ENERGY RECOVERY FROM SOLID WASTE FUELS USING ADVANCED

GASIFICATION TECENOLOGY
Michael Morris and Lars Waldheim
TPS Termiska Processer AB
Studsvik
611 82 Nykoping
Sweden

ABSTRACT

Since the mid. 1980's, TPS Termiska Processer AB has been working on the development of an atmospheric-pressure gasificati
process. A major ai n at the start of this work was the generation of fuel gas from indigenous fuels to Sweden (i.c.biomass). As the e
nomic climate changed and awareness of the damage to the environment caused by the use of fossi: fuels in power generation equipm
increased, the aim of the development work at TPS was changed to applying the process to heat and power generation from feedstoc
such as biomass and solid wastes. Compared with modern waste incineration with heat recovery, the gasification process will permit
increase in electrici .y output of up to 50%.

The gasificaticn process being developed is based on an atmospheric-pressure circulating flnidised bed gasifier coupled to a t
cracking vessel. Th. gas produced from this process is then cooled and cleaned in conventional equ:pment. The energy-rich gas produc
is clean enough to Fe fired in a gas boiler (and, in the longer term, in an engine or gas turbine) withr ut requiring extensive flue gas cle:
ing, as is normally -equired in conventional waste incineration plants. Producing clean fuel gas in his manner, which facilitates the
of efficient gas-fire 1 boilers, means that overall plant electrical efficiencies of close to 30% can be achieved.

TPS has perfcrmed a considerable amouht of pilot plant testing on waste fuels in their gosification/gas cleaning pilot plant
Sweden. Two gasifars of TPS design have been in operation in Gréve-in-Chianti, Italy since 199".. This plant processes 200 tonnes
RDF (refuse-derived fuel) per day.

It is planned that the complete TPS gasification process (including the complete fuel gas cleaning system) be demonstrated in s
eral gas turbine-based biomass-fuelled power generatinof the world. Start-up of the first plant is scheduled for1999.

It is the aim of TPS to prove, at commercial scale, the technical feasibility and economic advan®ages of the gasification process wt
it is applied to soli¢ waste fuels. This aim shall be achieved. in the short-term, by employing the cold clean product gas in a gas boi
and, in the longer-t=-m, by firing the gas in engines and gas turbines. A study for a 90MWth waste-t1elled co-generation plant in Swec
has shown that, alrcady today, gasification of solid waste can compete economically with conventisnal incineration technologies.

Keywords: biomass, waste, RDF, CFB, gasification, tar cracking, combined-cycle, IGCC, corrosion

STEAM REFORMING OF LOW-LEVEL MIXED WASTE
Gary E. Voelker, William G. Steedman
ThermoChem, Inc.
10220-H Old Columbia Road
Columbia, MD 21046
Ravi R.Chandran
Manufacturing and Technology Conversion International, Inc.
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ABSTRACT
The U.S. Department of Energy (DOE) is responsible for the treatment and disposal of an inventory of approximately 160.000
of Low-Level Mixed Waste (LLMW). Most of this LLMW is stored in drums, barrels and steel boxes at 20 different sites throughout
DOE complex. The basic objective of low-level mixed waste treatment systems is to completely destroy the hazardous constituents
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ABSTRACT

With the call mtensxfymg for globally addressing the earth’s environmental problems, demand for increased efficiency in utilizing
resources and energy is growing. Waste-related problems, in particular, as they have been addressed with a focus on volume reduction
and proper disposal, have raised a new area awaiting research: Can waste be a viable source of energy?

Among a number of types of waste, one that is receiving great interest is industrial waste, which is generated from manufacturing
production and is discharged to communities in many diverse forms. The present study has been conducted with 7 focus on identifying the
recovery characteristics of electr - and thermal energy frcm combustion using a cogeneration system and industri : waste as the main fuel

Conventional methods of pc. ¥ver generation from waste have been limited by the degree to which the steam . ressure and temperatur.
in the energy recovery boiler for =an be increased, due to the effects of the corrosive compositions of waste that ~ttack the furnace casing.

In the present study, coal a.d waste were premixed and incinerated, then evaluated for their combustion characteristics, with the
aims of achieving a method that ensures high temperature, high pressure, and sufficiently stable steam recovery. Industrial waste is char-
acterized by its highly diverse mix of many different kinds of waste. Since identifying its combustion characteristics and conducting sta-
ble combustion based on the characteristics thus identified are critical in increasing energy recovery efficiency ard consequently improv-
ing power generation efficiency, .. two-furnace construction for the combustion furnace was employed leading t » a highly effective solu-
tion to the problem found in con* :ntional methods and also leading to the attainment of our objectives. In the pre .ent study we have eval-
uvated combustion characteristics which have attained stability through the combustion of premixed industrial w ste and coal, while pay-
ing special attention to the comt astion characteristics of fluidized bed combustion of coal alone, along with ¢+ duating the characteris-
tics of the exhaust gases resulting from combustion. We have then conducted an evaluation to determine heat recuvery characteristics and
the other conditions required for increasing the 10% power generation efficiency that can be attained in conver .ional waste power gen-
eration systems to a maximum p>wer generation efficiency of 24%, by recovering steam at a higher temperatv-e and a higher pressure
(60 atg./460°C). This paper also describes the operating results of an actualsystem that was run in the light th.. findings of the present
study and discusses the effects tl.at this system has shown.

As the world increases its awarcness of the necessity of building a recycling society, a wide variety of approaches have been set out
to deal with waste-related prob 2ms. Looking at a series of recent moves toward legislation in response to nis trend, including the
enforcement of the Recycling Luw and the revision of the Waste Disposal Act in Japan, makes us renew our recognition of how serious
a social issue current waste-relat.:d problems present.

Against this background, the industrial world has been called upon to address such problems, urging individual industries to make
efforts in their own ways. In adcition to these individual efforts, nurturing a sound and effective waste-dispos:.! and recycling industry
are of critical importance. since Jelay in achieving this inay undermine the foundation for growth in the entire .adustrial world.

In recent years, in the search for compatibility between the environment and energy, using a highly efficient cogeneration power
generan proposed as one viable -nethod of recovering and utilizing energy from industrial waste, a source of en :rgy which has yet to be
exploited. When it comes to constructing a cogencration system using waste as fuel, however, two major technological problems have
manifested themselves as gross Findrances: they are (1) how can high-temperature corrosion by the attack of HC! and other exhaust gases
generated from waste can be prevented, and (2) how can non flammables contained in waste can be dealt with without causing any
adverse effects?

Meanwhile, coal, a solid firel. is inferior in physical and chemical properties as a fuel compared to petroleum. With the aim of
expanding demand for coal, studies are being conducted widely on fluidized bed combustion technology, which is a combustion tech-
nology that may make coal a stable and homogeneous fuel.

In the present study, coal and waste have been premixed and incinerated, then evaluated for their combustion characteristics, while
paying special attention to the combustion characteristics of coal alone in fluidized bed combustion, with the aim of achieving a method
that ensures high temperature, high pressure. and sufficiently stable steam recovery. The present study has also analyzed the results of
this evaluation in order to identify the conditions required for stable combustion and obtain knowledge of heat recovery characteristics
and other matters.

This paper also describes the operating results of an actual system that was run in the light of the findings of the present study and
discusses the effects that this system has shown.

MODEL PREDICTIVE CONTROL AND ON-LINE OPTIMIZATION OF A SELECTIVE

CATALYTIC REACTOR FOR NOX REMOVAL IN INCINERATION PLANTS
M. Rovaglio, D. Manca, M.G. Berretta, F. Rusconi
CIIC - Dipartimento di Chimica Industriale ed Ingegneria Chimica “G. Natta”
Politecnico di Milano
P.zza Leonardo da Vinci 32 20133 Milano, Italy

ABSTRACT

This paper presents the results regarding the application of a simulation tool as supervisory system for NOx removal in a municipal
waste incineration plant.

The optimization procedure consists of the search of the best working conditions that satisfy the operating and legal constraints, in
terms of emission amounts and combustion quality. This procedure adopts a 51mulatxon algorithm and data reconciliation tool to verify
and improve the consistency of the calculated values by experimentat data.

In order to optimize the DeNOx section performance, a reliable simulation model must include a detailed description of each plant
section and the formation/reduction kinetics of different pollutants throughout the different units.
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INCORPORATION OF INTERMEDIATE-LEVEL LIQUID RADIOACTIVE NUCLEAR

POWER PLANT WASTES IN GLASS AND CERAMICS
F.A. Lifanov, A.P. Kobelev, S.V. Stefanovsky, V.I. Kornev, V.N. Zakharenko, M.A. Poikanov,
T.N. Lashtchenova, V.A. Solovyov, O.A. Knyazev, E.A. Kachalova, O.V. Tolstova, and O.1. Kirjanova
SIA “Radon”
7th Rostovskii per. 2/14, Moscow 119121 Russia

ABSTRACT

SIA “Radon” experience in development and testing of glassy and ceramic compositions suitable for low- and intermediate leve!
liquid waste (LILLW) immobilization is described. Various borosilicate and aluminophosphate glasses, as well as aluminosilicate ceram-
ics, were proposed to immobilize both institutional and Nuclear Power Plant (NPP) wastes. Institutional LILLW and NPP waste from
RBMK containing sodium nitrate as major component, can be effectively incorporated in aluminosilicate and borosilicate glasses. Waste
oxide content in these glasses reaches 35-40 wt.%. NPP waste from VVER should be preferably immobilized in borosilicate glasses pro-
viding waste oxide content up to 45-50 wt.%. To incorporate sulfate- and chloride-bearing wastes in glass, aluminophosphate matrices
are preferable. An alternative for sulfate-chloride-beariug waste immobilization is ceramic route with formation of clay-based alumi-
nosilicate ceramic. All the materials obtained have low lzachability (leach rate of 137Cs — 10-5-106 g - cm2 - day!).

SESSION 18A: PART I: DESIGN AT MODIFICAéI’ ION EFFECTS ON OPERATIONS

DESIGN, START UP AND RETRCFIT - A TALE OF THREE INCINERATORS AT A
RESEARCH BASED PHARMACEUTICAL COMPANY

Scott A. Lauer
Superintendent
Solid V-aste Management-Incineration
ferck & Company, Inc.
P. O Box 4 Mailstop WP20-206
W 15t Point, PA 19486-0004

ABSTRACT

Not that long ago, those involved in the incineratio . of non-hazardous waste only needed to be concerned about feed rates, tempes -
ature limitations and the possibility of black smoke pciring from the stack in order to comply with environmental regulations of th=
1970's and 1980’s. With the event of the Clean Air Act #ad increasingly strict permit conditions, anyone who wanted to stay in the incir -
eration business had to spend significant time and capit.l to obtain permits and build/retrofit their incinerators. Several plant sites assc-
ciated with one major research-based pharmaceutical cnmpany decided that it was worth running the gauntlet to pursue upgrading the
cn-site incineration capacity at their facilities. Although favorable pricing for many (but not all) waste streams was available at the lary -
er commercial incinerator facilities, on-site processing 'vas selected because of liability issues associated with off site shipments.

At one of those plant sites, there exist three inciner.tors that span the evolutionary process - the retrofit of an existing stepped heara
incinerator, decommissioning of a rotary kiln, and the construction/operation of a new rotary kiln from scratch. These three units are used
to process the site’s general plant trash, off-spec pharm..ceuticals and their byproducts, low level radioactive waste. infectious materia’s
and other manufacturing waste streams. There are dist.act advantages and disadvantages associated with each of these machines, with
regard to cost, throughput, maintenance and operation.

Each of these three incinerators is unique, and the associated issues are diverse, yet instructive.

THE UPGRADING OF THE UI{’S LARGEST MUNICIPAL EFW FACILITY AT
EDMONTON, LONDON TO MEET NEW EMISSION LIMITS AND PROPOSED EC

YEAR 2001 STANDARDS
Brian M. Heap
Managing Director
PROCEDAIR LTD
Midland House, Ounsdale Road
Wombourne, Wolverhampton
West Midlands WV5 8BY
England

ABSTRACT

The beginning of the 1990’s saw a major shift in the control of environmental pollution in the UK. The main reason for this was the
introduction of the Environmental Protection Act (1990) legislation which became law in April 1991.

Whilst this was to influence all sectors of industry to some degree, it was to have significant impact on the waste incineration sec-
tor. The scale of the impact can be judged against the fact that of the 30 municipal waste incineration (MWI) facilities operating in 1991,
only 3 would be operational as upgraded by 1 December 1996 deadline. The other 27 were either closed (20), being upgraded (1), total-
ly rebuilt (1) or in the process of being totally rebuilt (5). One new plant on a new site was also operational.

One of the three facilities which were upgraded was the largest in the UK at Edmonton, North London, which treated over 500,000
Te/year of municipal waste and exported 32 MW of electricity.

The project involved change of ownership, financing, competitive tendering and contract implementation and completion.

This was a major challenge in itself which was compounded by several delays in the pre-contract stage, culminating in only 16
months being left available for the design, fabrication, installation and commissioning of a £15 million ($24 million) retrofit on a fully
operational plant, ‘

Despite this, the project was completed.both on time and in budget and more importantty, the performances achieved during accep-
tance testing established a new set of benchmarks and ensured the facility could meet emission requirements proposed for the year 2001.

The selection decisions made the experiences gained and the operating results will be explored in the paper and its presentation.
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Biomass Power Program<br> Vermont Gasifier Project http://www.nrel.gov/research/industrial_tech/biovermt.htmk

Biomass Power Program
Vermont Gasifier Project

Project Summary

The Vermont Gasifier project is part of a major U.S. Department of Energy (DOE) initiative to
demonstrate gasification of renewable biomass for electricity production. The Vermont Project has been
undertaken to demonstrate the integration of the Battelle Columbus Laboratories (Battelle) "indirect"
gasifier with a high-efficiency gas turbine. The demonstration and validation of this gasification/gas
turbine system is being undertaken at the existing 50 megawatt wood-fired McNeil Power Generating
Station in Burlington, Vermont, thereby significantly reducing the time-scale for deployment and the
necessary capital investment for DOE and the Vermont project partnership. The development and
commercialization of this technology is important for several reasons:

1) It does not require a hot-gas cleanup for gas turbine operation, thus removing this technical hurdle
from the commercialization path;

2) It is the only biomass gasification system in the world that has successfully powered a gas turbine,
proving its near-term viability for commercial deployment; and

3) It produces a higher BTU gas stream than other gasification systems, thus allowing the use of exising
unmodified industrial gas turbines.

FY 1996 Products

The project's detailed design will be completed and construction will be initiated on a 15 megawatt
installation that will complement the existing 50 megawatt output of McNeil Station.

Payoffs

Demonstration of this U.S. technology at a utility power station will significantly buy-down the
perceived risk among domestic and international power project developers. It will also provide
significant market opportunities for advanced-cycle, high-efficiency biomass power generation systems
for application in domestic and international markets. Successful demonstration will provide substantial
market pull for U.S. biomass gasification technologies, and provide a significant market edge over
competing foreign technologies.

Status

Currently, Zurn Nepco, an engineering company with extensive experience in the design and
construction of biomass-fired power plants, is preparing the detailed engineering design and is
completing the permitting process for the start of construction, which is scheduled for late 1995.
Operation and debugging of the gasifier component is forecast for 1996, and the addition of the gas
turbine is forecast for 1997.

Partners and Cost Share

The Vermont Project is a scale-up of an indirect gasifier concept developed by Battelle, which is based
in Columbus, Ohio. The principal industrial partner, Future Energy Resources Company (FERCO), of
Atlanta, Georgia, is cost-sharing 50% of the overall project costs with DOE. Other project participants

include the co-owners of the McNeil generating station located in Burlington, Vermont, which is
operated by the Burlington Electric Department, and Zurn Nepco, of Portland, Maine.

Related Programs
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This project parallels the Hawaii Biomass Gasifier Facility project in many respects. The Battelle
indirect gasifier technology to be used in the Vermont project features several innovations that may offer
advantages over air/oxygen blown gasification systems. One advantage is that it generates a fuel-gas that
is free of atmospheric nitrogen, which makes it capable of easy catalytic cleanup prior to either
combustion or use in the chemical synthesis of methanol, a future automobile fuel. The product gas has
about half the heating value of natural gas, unlike other air-blown gasifiers that produce a biogas with a
much lower heating value. As a consequence, existing gas turbines can be used with this fuel-gas
without modification.

DOE's Office of Transportation Technologies operates the Biofuels Development Program that is
developing liquid fuels from biomass through gasification technologies, with a strong emphasis on the
use of biotechnology to produce ethanol from lignocellulosics (such as woody or grassy materials). As
such, the technology development and validation to be accomplished under this program directly
benefits DOE's Biofuels Program as well.

Yulnerabilities and Issues

The major vulnerability concerns the worldwide competition for biomass gasification technologies.
Currently, there are several biomass gasification commercialization activities underway in North
America, Brazil, and Scandinavia. Two promonent international developments (the World Bank's Global
Environmental Facility Gasifier Project in Brazil, and the Varnarmo Bioflo project in Sweden) indicate
the European biomass gasification technologies are also close to commercial demonstration, which
could provide direct international competition for this developing market. It is critical that U.S.
tehcnologies not lose out to foreign interests in this vast arena of market opportunity. Accordingly,
further development, demonstration, and deployment of this technology could be jeopardized should
funding for this Biomass Power project be reduced.

June 1995

For Further Information Contact:
Energy Efficiency and Renewable Energy Clearinghouse (EREC)

(800) 363-3732 Return to Biomass Power Program
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FY 1995-FY 1996 Biomass Power
Program Accomplishments

U.S. DEraARTHENYT OF CNERTY

Promoted Commercialization of Biomass Power
Through Joint Ventures

o Issued a solicitation for a 5-year, $80 million program
to demonstrate Biomass Power for Rural
Development.

FY 1993-FY 1994 Biomass Power
Program Accomplishments

Promoted Commercialization of Biomass Power
Through Joint Ventures

« Dedicated an industrial-scale biomass gasification
facility.

o Tested a hot-gas cleanup system with gasified
biomass.

« Supported 10 feasibility studies for integrating
feedstock supply with biomass power facility
development.

Improved Today's Technology Through Partnerships
with Industry and Power Producers

o Conducted cofiring studies and tests with the
Tennessee Valley Authority.

o Worked with biomass power plant operators, industry,
and researchers to characterize the chemical and
physical mechanisms of alkali deposits in boilers.

« Supported development of direct-fired gas turbine
operating on wood and coal.

« Developed the Advanced Transportable Molecular
Beam Mass Spectrometer to bring analytical
laboratory capabilities to biomass power plants
developed by the Biomass Power Program.

Developed New Technologies

o Operated the world's first system using biogas from a
gasifier to fuel a natural gas turbine-generator.

o Produced and tested "biocrude"” oil for combustion
properties.

Reduced Technical and Nontechnical Barriers to
Commercialization
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o Supported efforts of the National Biofuels Roundtable
to develop principles and guidelines for biomass
energy systems.

« Sponsored the First Biomass Conference of the
Americas and made plans for the second.

"« Supported work of the Ut111ty Biomass Energy
Commercialization Association.
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February 27, 1998

Contact: Kevin McQuigg
Vice President, Process Engineering

BIOENERGY '98
BIOMASS GASIFICATION ABSTRACT

STARVED AIR GASIFICATION TESTS ON FIVE BIOMASS F EEDSTOCKS

As a subcontractor on SERBEP contract TV-01420W, Primenergy, Inc. performed gasification tests on
five different biomass materials (switchgrass, paper pulp sludge, rice straw, sugar cane bagasse and
poultry litter) at its demonstration gasification system in Tulsa, Oklahoma. The tests were completed on
September 25, 1997.

The gasification process employed by Primenergy's demonstration gasification system a starved air,
atmospheric, staged combustion process. The existing test equipment has the capacity to gasify
approximately 30 tons per day of a typical biomass feedstock. A satisfactory test requires 30 to 40 tons
of feedstock for two to three preliminary tests and a final sustained run of about 12 hours in order to
obtain certified emissions measurements (NOx, CO, NMHC, SOx and PM) by a third party testing
company.

For the gasification process, approximately 30 to 40% of the biomass' stoichiometric air (underfire air) is
injected into the gasifier to control the gasifier temperature at the selected temperature (typically 1200 to
1500°F). The resulting starved air combustion converts the organic material in the biomass to a "biogas"
with a heating value of approximately 175 Btu/dscf. Primary combustible constituents of the biogas are
methane, ethane, carbon monoxide and hydrogen. Inert diluents of nitrogen, water vapor and carbon
dioxide are present in large amounts, thereby reducing the heating value of the biogas. The size of the
gasifier results in extremely low gas velocities, minimizing (but not entirely eliminating) ash carryover
to downstream equipment. In the second stage of combustion (the overfire combustion chamber) an
additional 10 to 20% of the stoichiometric air is introduced into the hot biogas at a controlled rate to
reach an intermediate temperature of 2000 to 2400°F. This high temperature in a reducing atmosphere
converts nitrogen bound compounds (NH3, HCN, NOx, etc.) from the biomass to molecular nitrogen

. (N2) instead of NOx. The third and final stage of combustion occurs with excess air injection at

temperatures ranging from 1600 to 1800°F to oxidize the combustibles from the second stage.

The paper discusses biomass feedstock preparation; gasifier and overfire combustion chamber operating
conditions, emission results, and slagging characteristics for each of the five biomass materials.

Return to Primenergy's Hot News
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PRIMENERGY, INC.

Typical System Description

The Biomass Gasification system includes: the fuel metering bin and structure, the patented KC
Reactor/Gasifier, the combustion tube and chamber, the gasifier cooling water system, water cooled ash
discharge conveyors, multi-zoned gasification air supply, multi-zoned combustion air supply, rotary
feeders and instrumentation required to provide automatic control over the process. '

The KC Reactor/Gasifier consists of a high temperature refractory lined cylindrical steel shell that is
mounted in a vertical position on heavy structural steel supports. The lower portion of the reactor
contains an appropriately sized fixed grate. The cross sectional area of the upper portion of the gasifier is
reduced to provide the turbulence required to ensure proper mixing of the product gas and the
combustion air that is introduced into this area of the gasifier. The refractory lining consist of the
appropriate thickness of insulating castable and high-temperature dense castable that is applied by
guning after the shell is erected. The lining is secured by stainless steel anchor clips attached to the shell.

Fuel is metered to the gasifier from the fabricated steel metering bin. The bin is equipped with level
controls, an infeed leveling conveyor and a variable speed outfeed conveyor that delivers fuel to the
gasifier. The speed of the outfeed conveyor is automatically adjusted by the gasifier control system to
maintain a pre-set first stage gasification zone temperature. The discharge from the out feed conveyor is
directed through an impact weigh metering device that provides precise indication and control of the fuel
feed rate. The feed system is installed complete with the necessary support steel, platforms and access
ladders. The first stage temperature setpoint is manually adjusted to compensate for the average moisture
contect of the fuel being gasified. '

Fuel is introduced into the gasifier by a water-cooled screw conveyor that discharges into the drying and
heating zone of the gasifier. The gasification process is controlled by the proportioned injection of
gasification and combustion air in a manner that supports efficient gasification. Residence time in the
gasifier is varied by a residence control system that is adjusted to achieve the desired carbon content of
the ash discharged from the gasifier. The use of mechanical bed agitation, precise gasification air control
and zoning produces a clean, combustible gas that can be burned in the combustion tube and chamber
for drying applications or in a radiant section of a boiler. The gasification rate is controlled by the
demand of the dryer and boiler.

The hydrocarbons contained in the gasses are thermally cracked and burned in the combustion tube and
chamber. The resulting clean hot air can be cooled and blended with recirculating air to maintain the
desired temperature in drying applications or directed to a boiler for final combustion. The duct system
will include an emergency vent stack to safely exhaust gas to the atmosphere in the event of a failure of
the induced draft fan.

Back to Home Page
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WESTERN - REGIONAL
BIOMASS
ENERGY ' PROGRAM

P O Box 95085, 1111 "O" Street, Suite 223, Lincoln, NE 68509
Phone 402-471-2867 Fax 402-471-3064 Email jgraef@mail.state.ne.us
Web Site www.westbioenergy.org

News.Release
For Immediate Release
April 10, 1998

For More Information Contact
Jeff Graef, Jerry Loos
(See Media Note at End of Release)

19 Biomass Energy Projects in
California, Colorado, Kansas, North Dakota, Nebraska, New Mexico,
Nevada, Oklahoma, Texas and Wyoming to Share $947,530

Lincoln, NE — The 13-state Western Regional Biomass Energy Program picked 19 biomass-to-energy
projects in 10 states totaling nearly $1 million for possible funding. Western is one of five regional
biomass energy programs funded by the U.S. Department of Energy designed to further the goal of
replacing fossil fuels with renewable energy resources to generate electricity and power vehicles.
Negotiations To Begin "Projects were selected on technical merit," Jeff Graef, Western administrator
said. "Over the next few months, Western staff will contact grant winners to finalize project details such
as cost and completion dates." The 19 Winners The 19 projects selected by Western’s advisory panel
allocated $947,530 for the projects. Those projects anticipate adding at least $2.138 million in funds
from other sources. Western requires the winners to at least match the grants dollar-for-dollar. The
particulars on each of the projects selected:

CALIFORNIA

+ Colusa County, CA; Fife Environmental

Grant of $48,400; Matching funds of $48,400

This project will explore disposal/energy production options for rice straw not that field burning is being
substantially reduced. The project will design an economical and commercially effective collection,
storage and delivery system for rice straw. It is estimated the 400,000 tons of rice straw produced locally
could produce 50 megawatts of electricity or 2.4 million gallons of ethanol annually.

Contract Les Fife, phone 916-668-1559

- Durham, CA; Langerwerf Dairy

Grant of $23,342; Matching funds of $23,342

This project will evaluate and refurbish a 16-year-old waste processing system used on a 400-cow dairy.
The system biochemically converts solid wastes to methane gas and other by-products. No assessments
on a system this old have ever been conducted.

Contact Leo Langerwerf, phone 530-893-3131

- Fountain Valley, CA; Cyclus Envirosystems

Grant of $69,945; Matching funds of $570,785

Under this project, the grant winner and the Orange County Sanitation District will design, build and test
a 3,600 gallon/day plant that will biochemically convert organic landfill wastes and sewage sludge to
methane gas which can be sold to produce electricity. The test of this process will last for one year.
Contact Dennis Burke, phone 360-923-2000

- Valencia, CA; Appel Consultants
Grant of $30,000; Matching funds of $30,000
This project will augment efforts funded from other sources to document design and performance
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information as well as lessons learned, fuel handling, ash disposition and pollution controls on 20
existing biomass-fired power plants within the region.
Contact George Wiltsee; phone 805-253-3492

COLORADO

- Denver, CO; City & County of Denver _

Grant of $48,000: Matching funds of $81,050 City and county government in Denver will determine the
feasibility of constructing, financing and operating a publicly-accessible alternate fueling stations with
five different fuels —ethanol, compressed natural gass, propane, liquified natural gas and electricity. This
station, if built, would be likely the first of its type in the nation. '

Contact Deborah Kielian; phone 303-285-4064

KANSAS

- Manhattan, KS; Kansas State University

Grant of $75,000; Matching funds of $124,474

This project will assess how swithgrass production costs can be reduced, sales of the feedstock
maximized and which electricity and heat markets may be interested these energy sources. The ability of
switchgrass to reduce rervoir sedimentation while improving water quality and production yields will be
assessed. The feasibility of water quality support payments to growers and growing switchgrass on
Conservation Reserve Program land will also be evaluated.

Contact Richard Nelson; phone 785-532-4999

NEBRASKA

+ Lincoln, NE; Nebraska Soybean Board

Grant of $8,806; Matching funds of $15,619

Demonstrate .25% Biodiesel Heavy Trucks This one-year project would expand the use of soybean and
diesel fuel blend in all the medium and heavy-duty trucks operated by the Nebraska Department of
Roads. An earlier use of soybean-enhanced fuels was limited to several sites in eastern Nebraska. Under
this effort, one-quarter of one-percent of each gallon of diesel used by the state agency will contain
soybean oil.

Contact Victor Bohuslavsky; phone 402-441-3140

- Lincoln, NE; University of Nebraska

Grant of $20,000; Matching funds of $90,440

This grant will provide a portion of the financing for the University’s 85 percent ethanol entry in the
1998 Ethanol Vehicle Challenge. This college-level competition pits mechanical engineering students
from 20 schools in a test to improve the operating and fuel efficiency of a vehicle that runs on a higher
percentage blend of ethanol and gasoline.

Contact William Wiens; phone 402-472-3088

- Nebraska City, NE; National Arbor Day Foundation

Grant of $58,734; Matching funds of $71,368

The existing fuelwood energy plant visitors’ center will be modified to allow viewing of the inner
workings of the Lied Center’s heating/cooling operations that are fueled by wood. An interpretive
exhibit and other exhibit materials will also be developed for use in the visitor’s gallery.

Contact John Rosenow; phone 402-474-5655

* York, NE; High Plains Corp (Bryan & Bryan)

Grant of $75,000; Matching funds of $221,500

This project will examine the feasibility of using methane gas produced from ethanol waste water to
power a fuel cell that generates electricity and heat that can be used by the ethanol plant. If successful,
this would be the first use of a fuel cell utilizing biological waste from and ethanol plant, rather than
processing the waste through sewage systems.

Contact Randy Sigle; phone 402-362-2285

NEVADA
‘South Lake Tahoe, NV; Nevada Tahoe Conservation District
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Grant of $74,963; Matching funds of $151,240

A group of local organizations will attempt to utilize forest waste being removed from the Lake Tahoe
region to produce electricity at a power plant in Loyalton, CA. Sierra Pacific Power Company would
then sell the power to others as electricity produced from renewable resources or "green power". Contact
Suzanne Pearce; phone 916-541-5654

NEW MEXICO :

- Albuquerque, NM; Thermogenics

Grant of $72,340; Matching funds of $§91,427

This project will partially finance engineering design changes in technology that produces liquid alcohol
fuel by converting to gas various wastes that are traditionally landfilled. The alcohol fuel, called
Ecalene, can be used as both an oxygenate additive for gasoline and as an alternate fuel. If the project
succeeds, a 30,000 gallon a day production plant could be built on Colorado’s Front Range. Contact
Stephen Brand; phone 505-344-4846

NORTH DAKOTA

- Grand Forks, MD; University of North Dakota

Grant of $25,000; Matching funds of $25,000

This project will examine the feasibility of usinig locally-grown aspen wood pulp and switchgrass
planted on marginal farm land to replace agricultural grains in the production of ethanol. If successful,
this project could lessen ethanol production costs at the state’s two ethanol plants and expand the ethanol
industry in the state.

Contact John Hendrikson; phone 701-777-5215

OKLAHOMA

* Tulsa, OK; Primenergy, Inc.

Grant of $75,000; Matching funds of $79,100 This project will utilize an existing facility that converts
biomass feedstock into gases in Tulsa to perform additional tests on a variety of feedstock materials.
These tests will also find ways to remove contaminants from the gases so that the gases can fuel turbines
and engines.

Contact Kevin McQuigg; phone 918-835-1011

- - Stillwater, OK; Oklahoma State University

Grant of $75,000; Matching funds of $220,093

Using wheat straw or switchgrass to replace corn and milo in the production of ethanol requires
resolving a number of issues; finding the best way to grow, harvest, transport, store and process the new
feedstock. As research progresses, new questions related to plant design, economics and environmental
issues arise as larger sized tests are conducted. This project will attempt to resolve these issues.

Contact C.B. Browing; phone 405-744-9694

TEXAS

- Tahoka, TX; Cratach

Grant of $50,000; Matching funds of $182,820

This project builds on earlier research of biomass-to-electricity power plants. Using straw, grass, nut
shells, and cotton gen trash as fuel, this project will complete the development and test of a one
megawatt unit in Tahoka. If successful, power plants such as these could be located at sugar, rice, wood
and textile mills, coffee plantations and electricity for use by the plants and mills.

Contact Joe Craig; phone 806-327-5220

- Canyon, TX; West Texas A&M University

Grant of $66,200; Matching funds of $67,915

An es